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Serial Position and von Restorff Effect on Memory Recall
Abstract
In lieu of an abstract, below is the first paragraph of the paper.
This study tested the von Restorff and Serial Position Effect on memory recall with 28 introductory
psychology students at St. John Fisher College. Subjects were tested to see if they would remember the
first five words and the last five words of a twenty word PowerPoint presentation. The control group saw
all the words in the presentation in a black font; while the experimental group saw the same, they saw the
eleventh word in a red type, testing the von Restorff effect. The control group showed results consistent
with past research: that the first few words and last few words were remembered more than any of the
other words; however, their results were not statistically significant. The experimental group furthered the
primacy and recency effect and also furthered the von Restorff effect because the entire experimental
group remembered the isolated word, p=.01.
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Frank Garcea
processed approximately equally, and they are
given less processing than the first items (355).
The same process applies for recency: "more
importantly for two-store theories is the recency
effect, which is the enhanced recall of the last
few items in an immediate test for free recall.
This effect is, supposedly, due to recall from a
limited-capacity, highly accessible but labile,
short-term memory" (Glenberg et al. 355).
The main hypothesis tested in the study
was the Serial Position Effect; the notion that,
when subjects are presented with multiple
stimuli, they will remember the first few items,
and the last few items, the research that was
conducted expanded the testing of the Serial
Position Effect, hypothesizing that there will be
a difference in memory recall for a group that
receives a unique, isolated word, versus the
group that did not receive a unique isolated
word. It was hypothesized that the group that
received the von Restorff effect would
remember the first few words and last few words
better than the group that did not receive the
isolated word. A second hypothesis that was
tested was the on Restorff effect. This theory,
coined by Hedwig von Restorff, claimed that
when multiple stimuli are presented, a stimulus
that is different than the other stimuli will be
isolated and recalled more often than not. The
last hypothesis tested was the effect of the
isolated word on recalling the middle items of
the stimuli presented.
This was tested
comparing the control group that did not receive
a unique, isolated word, and with the
experimental group that did have a unique,
isolated word, and comparing the averages of
their recollection of the middle items,
hypothesizing that the experimental group will
recall greater number of items.

This study tested the von Restorff and
Serial Position Effect on memory recall with 28
introductory psychology students at St. John
Fisher College. Subjects were tested to see if
they would remember the first five words and
the last five words of a twenty word PowerPoint
presentation.
The control group saw all the
words in the presentation in a black font; while
the experimental group saw the same, they saw
the eleventh word in a red type, testing the von
Restorff effect.
The control group showed
results consistent with past research: that the
first few words and last few words were
remembered more than any of the other words;
however, their results were not statistically
significant. The experimental group furthered
the primacy and recency effect and also
furthered the von Restorff effect because the
entire experimental group remembered the
isolated word, p=.01.
Serial Position and von Restorff Effect on
Memory Recall
We use specific parts of the brain and
various coding techniques to recall and recollect
past experiences, feelings, sensations, and
thoughts. Memory affects us every day; we
learn from the past and apply it to the future.
The capacity to take in and recall stimuli has
been tested many different ways in hopes of
learning more about recollection and ways we
can enhance it. Do we remember things solely
on when they last happened, or when the
stimulus or experience first happened?
Glenberg, Bradley, Stevenson, Kraus,
Tkachuk, Gretz, Fish and Turpin (1980)
explained a very important theory in terms of
past research and research conducted in this
experiment:
The enhanced recall of the firstpresented items relative to the middle of the
curve (the primacy effect) is hypothesized to be
due to cumulative rehearsal of these items
leading to superior transfer of information about
these items to long-term store. After the first
few items, the learner reaches a steady
state of information overload so that additional
items throughout the middle of the list are

What is it about recall and memory that
helps us remember, particularly when presented
with a small list of items to recall? Li and
Lewandowsky explained
that item and
associative information are specific cases of
serial-order information, thus placing emphasis
on theoretical and empirical investigations of
memory and serial order or position. They
29
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like "light the cigarette" or "iron the shirt"
(Seiler & Engelkamp, 2003). They found that in
verbal tasks, (listening/reading) there is a clear
primacy effect and a short recency effect, and
that in performed tasks, the subject had little
primacy effect and a greater recency effect.
Clearly much research has been put into
the Serial Position Effect and how influential it
is in recall. However, isolation and memory
research has not been as prevalent. Hunt and
Lamb explained that research historically has
vacillated on exactly what the isolation
paradigm reveals about memory. They explain
that, "Early work used the isolation effect as a
vehicle for studying the influence of vividness
on memory; however, the widely cited research
of Von Restorff had a different purpose, to study
interference effects on the nonisolated items"
(Hunt & Lamb, 1359). There is almost an
ambiguity within the isolation research. The
research of these two experiments was geared
mostly at using the isolation effect to see the
similarities and differences among items, and
they found that isolating an item early in a list
enhances memory to the same extent as isolating
the item later in the list; they found no difference
in the location of their isolated item. For my
research, I displayed my isolated item in the
middle of the list when it was presented, which
furthers their research to a degree because I can
see how having a word in the middle helps out
memory of the middle items in the list. Toglia
and Kimble also experimented with location,
isolation, and serial position. They conducted an
experiment that analyzed primacy and recency
effects with a word list, investigating how well
world lists can be put to use. They found that
word recall by position essentially mirrored
location recall of list items as found in previous
experiments.

conducted a study that tested forward and
backward recall with letters; they incorporated a
distracter while presenting these letters to see
how that affected primacy and recency, and it
was found that the first few words and last few
words are influential with recall even with a
distracter. Oberauer and Lewandowsky also
experimented with recall and short term
memory. They explained that, often, information
repeated immediately after being received is
forgotten only seconds later, and therefore, it is
not surprising that several theories and models
of immediate memory assume that time plays a
prominent role in determining how well we
remember. They tested time and delay between
stimuli and its influence on serial position and
found significant results with serial positioning
as well.
What is it about stimuli and short term
memory that is so important - is it the rehearsal
of it in our minds? Will that alter the ability to
remember a great deal of incoming information
in a short amount of time? Mondor and Morin
explained that empirical investigations of the
nature of short-term memory have typically
required participants to remember items that
could easily be verbally labeled such as letters,
digits, words, and pictures of common objects.
In their study, they tested memory of
participants with three pure tones, followed five
seconds later by a probe tone. Participants were
then required to indicate whether or not the
probe tone had been a member of the memory
set. Their results concluded that tones presented
in the first and last positions of the memory set
were recognized more accurately than were
tones presented in the middle position,
furthering the Serial Position Effect (Mondor &
Morin, 2004). With all these studies presented
about stimuli and how we remember them, one
may wonder if visually seeing a stimulus or
verbally hearing a stimulus will heed a
difference in memory recall.
Seiler and
Engelkamp claimed that the Serial Position
Effect of free recall of a list of action phrases
differs depending on whether the phrases were
memorized
by
listening/reading
or
by
additionally enacting the denoted actions. They
studied the difference between listening/reading
on memory recall versus enacting out a stimulus

Kelley and Nairne explain that a number
of factors influence the magnitude of the
isolation effect. For example, the nature of the
isolate plays an important role in determining
the size of the effect. They conducted research
in which students at Purdue University were
presented with word lists of medium-to-high
frequency nouns, and the nonisolated words
were half the size of the isolated words (5mm v.
10mm). Their results indicated a main effect of
30
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the isolation effect, that, in fact, isolation
influences recall (Kelley & Naime). Does this
isolation effect influence our working memory?
Towse, Cowan, Hitch, and Horton conducted a
study whether participants recalled memoranda
that were either integrated with or independent
of the sentence content their subjects received.
They found that the data emphasized the value
of recall timing in constraining theories of
working memory functioning; that, in fact,
working memory can be tied with short term
memory tied earlier with Glenberg et al. to show
how influential time between stimuli and shortterm memory are linked.

participant sat down in a chair at a station in the
room at their discretion.
After all fifteen
participants had arrived, they were given
informed consent forms and received directions
about the study they were about to participate in.
They were told that they were about to see a list
of twenty words presented to them; each word
being presented for two seconds at a time, all
totaling forty seconds. The experimental group
saw the same list; however, when they did, the
word "story" was in a red font instead of a black
font. After being presented with the twenty
words, they were then told they were allowed
two minutes to write down as many words as
possible from the list. The same directions were
presented to the experimental group that came in
forty five minutes after the experimental group.
Once the two minutes had elapsed, their papers
were collected, and they were given debriefing
forms. After being given the debriefing forms,
they were allowed to leave the lab. The only
difference between the two groups was that the
control group saw all twenty words in the same
font and color (Times New Roman, size 12 in
black), while the experimental group saw
nineteen words in the same font and color
(Times New Roman, size 12 in black) and one
word in red in the same size in color (Times
New Roman, size 12 in red). This word was
presented as the eleventh word out of twenty,
just after the center.

Method
Participants.
The subjects were 28
introductory psychology students from St. John
Fisher College serving to fulfill
class
requirements of participating in varying labs:
twenty five of the participants were female and
three were male. These twenty eight students
were run in two experimental groups: fifteen in
the control group and thirteen in the
experimental group. The experiment description
was the same for both groups. The subjects
signed up for the study through St. John Fisher
College's SON A system.
Materials. An HP computer was used
with a PowerPoint presentation and an Epson
projector to present a list of twenty unrelated,
five letter words. The words were generated
from an online website. The subjects were given
a piece of blank, white paper to write the stimuli
down after they were presented. A watch was
also used to count for the amount of time the
subjects were allowed to recall the words they
were presented with.
The word list was
generated from www.wordlistgenerator.com, the
criterion for the words used was that they must
all be five lettered words. The twenty words
were: pizza, sheep, wrist, three, house, glass,
bench, brain, dream, lemon, story, clock, fruit,
mouse, adult, voice, robin, night, music, elbow.

Results
To test the hypothesis that the von
Restorff effect would influence the recall of the
first five words (primacy) and the last five words
(recency), an independent samples t-test was
conducted. The results in Table 1 show the
average percent correct from the first five words
and the last five words for both the experimental
and control group. The experimental group
received the list of words with a red word right
after the middle, while the control group
received the list of words all in black; this is
explained in the unique word column.

Procedure. The control group came into
the room where the lab was being administered
first, while the experimental group partook in
the lab later that day (Pioch 117). Participants
were chosen by signing up for the study via St.
John Fisher College's SON A System. Each
31
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Table 1

Unique
word

N

Mean(%
Correct)

SD

Yes
No

13
15

76.92%
68.00%

16.01
31.00

Unique
Word
Yes
No

13
15

35.38%
45.33%

29.61
19.22

analysis of the results, we have found some
telling effects of primacy, recency, and isolation
effects. The first hypothesis tested was if the
unique middle word would affect the recalling of
primacy and recency. For primacy, it was found
that the group that did, in fact, receive the
unique middle word and remember the first five
words more than the group that did not receive
the unique middle word. However, for recency,
the control group remembered the last five
words more than the experimental group. These
results tell us that primacy and recency are
important, but because the results of these two
tests are not statistically significant, we cannot
conclude that there is a linking of a unique
middle word and the recall of the first and last
five words in the list.

Primacy

Recency

Although primacy and recency are
influential factors in memory recall, the effect of
the middle word was not a significant factor in
this study on primacy and recency, £(26) = .934,
p= .36 for the difference in primacy of the
experimental and control groups. Recency for
the difference between the experimental group
and the control group was not statistically
significant either, t{26) - -1.069, p= .30.
To test the hypothesis that having a
unique middle word would affect memory recall
of the middle five words, an independent
samples t-test was conducted to analyze the
effect of the unique, middle word on the recall
of the middle items. Subjects who received the
unique middle word (M=50.77, SD=15.53)
remembered more than the subjects who did not
receive the unique middle word (M=36.0,
SD= 18.82), t(26) = 2.28,/? = .03 (two-tailed).
Table 2

Unique
Word

N

Mean(%
Correct)

SD

Yes

13

50.77

15.53

No

15

36.00

18.82

Table 3: Serial Position Effect (Control
Group)
80
70
J30
#0
fo
£o
^0
0
Primacy

Middle
Position

Recency

Table 4: Serial Position Effect
(Experimental Group)

Middle

90
80
g70
|60
_50
o
S240
©
^O
20
10
0

Our last hypothesis tested measured the effect of
the unique middle word and how well it was
remembered.
A chi-square analysis was
conducted to test this, and it was found to be
significant, x 2 (4,N=13) = 6.80, p = .01.

Primacy

Discussion
Does the Serial Position Effect really
exist, and if so, how influential is it? After the

Middle

Recency

Position
32
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Table 3 and 4 below shows line graphs of the results of the control
and experimental groups' recall. Both graphs depict how clearly
evident primacy recall is compared to the middle words and last
five words.
The next hypothesis tested was if the
unique middle word would affect the recall of
the middle five words in the list, and after
conducting an independent samples t-test we
found convincing results. It was found that
recollection of the five middle words in the list
was enhanced when a subject received the
unique middle word. The experimental group
averaged a higher recollection (M=50.77,
SD= 15.53) than that of the control group
(M=36.0, SD= 18.82). This is consistent with
past research that in fact an isolation or von
Restorff effect is influential, and we know it is
consistent because our results are statistically
significant.
Our last hypothesis tested the validity of
the von Restorff effect, a comparison with the
experimental and control group's recollection of
the unique middle word. The control group saw
the middle word in black, while the
experimental group saw it in red; the results
support the effect. Through a chi-square test, it
was found that the isolation effect, indeed, is
influential. Only five subjects in the control
group remembered the word, while every subject
in the experimental group remembered it. This
is very telling that our research is consistent with
past research, and our probability level of .01
gives us more confidence that it is valid.
The theories that were tested in the
research have experimented with our working
memory and short-term memory. This study
gives us a tangible view of different ways to
recall and encode stimuli. Past research has
shown that there is a definite link with serial
position and memory, that subjects will
remember the first few and last few items in a
series of stimuli. From this, we can infer that a
subject will process memory differently. Some
subjects remember more words than others. This
may be due to rehearsal or simply due to a
greater ability to recall short term items. This
can help us to discover new theories and conduct
new research, testing memory by manipulating
the stimuli. Some potential new studies could be
testing Serial Position Effect with symbols or

pictures or by manipulating the amount of time
each item is displayed on a screen for the subject
to view to see how that may affect short-term
memory.
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